The involvement of the nociceptin receptor in the antinociceptive action of nitrous oxide.
Nociceptin and its receptor are widely expressed in the central nervous system and are involved in the modulation of nociception. We have previously reported that the minimum anesthetic alveolar concentrations for volatile anesthetics do not differ between nociceptin receptor knockout (NOP-/-) mice and wild-type (NOP+/+) mice. In the present study, we investigated whether the nociceptin system is involved in the antinociceptive action of nitrous oxide. Using the acetic acid-induced writhing test, we showed that nitrous oxide had significantly less analgesic action in NOP-/- mice than in NOP+/+ mice. Furthermore, when anesthetized with a mixture of halothane and nitrous oxide (70%), intraperitoneal injection of acetic acid resulted in an increase of plasma adrenocorticotropic hormone concentrations in NOP-/- mice but not in NOP+/+ mice. An immunohistochemical study showed that nitrous oxide exposure induced c-Fos expression in the spinal cords of NOP+/+ mice but not in those of NOP-/- mice. These results together suggest that the antinociceptive action of nitrous oxide is, at least partly, mediated by the nociceptin system.